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Introduction 

• Floods and droughts happen around the world 
each year. 



2010 Floods in Pakistan 
($9.5 billion in damage 
to property, crops and 
infrastructure; Death toll 
~2000) 

2011 Mississippi 
River  Flooding 
(Damages: US$2 to 
4 billion) 



Droughts in Yunnan, 
China in 2009-10 ($1.1 
billion in crop 
damage) 

2012 North 
American 
Droughts (one 
of the worst) 



Introduction (cont.) 

• Research and applications require 
observational data 

• Satellite remote sensing data products play an 
important role in remote and data sparse 
regions 

• Data services are important to facilitate 
research and applications 

• Examples of applications will be presented 



Data Products at NASA Goddard Earth 
Sciences Data and Information 

Services Center (GES DISC) 

• Precipitation (TRMM and others) 

• Hydrology (NLDAS, GLDAS) 

• Reanalysis (MERRA, Modern-Era Retrospective 
Analysis for Research and Applications) 



Precipitation Data Products at GES DISC 

Near-real-time products: 

• TMPA 3B42RT (3-hourly, 0.25 deg., 50° S – 50° 
N) Jan. 2002 – present 

• Daily (0Z – 21Z) derived from 3B42RT 

 

 



Precipitation Products (cont.)  

Research quality products: 

• TMPA 3B42 (3-hourly, 0.25 deg., 50° S – 50° N) 
Jan 1998 – present 

• Daily (0z – 21Z) derived from 3B42 

• TMPA 3B43 (monthly, 0.25 deg., 50° S – 50° N) 



Other Precipitation Products 

• TRMM orbital products (case studies, 
algorithm development) 

• TRMM Level-3 gridded products (inter-
comparison, uncertainty) 

• Multi-satellite and gauge combined products 
(GPCP, 2.5 deg, 1979 - present) 

• Gauge only products (GPCC, Willmott) 

 



Other related products: 

• Precipitation (TRMM and others) 
• Hydrology (North American Land Data 

Assimilation System (NLDAS) and Global Land 
Data Assimilation System (GLDAS) data products 
(both generated by GSFC's Hydrological Sciences 
Branch). 

• Atmospheric dynamics (Modern Era 
Retrospective-Analysis for Research and 
Applications (MERRA) data assimilation datasets 
(generated by GSFC’s Global Modeling and 
Assimilation Office) 



Snow, Soil Moisture, ET Products Summary 

12 

Source/product Spatial 

Coverage 

Spatial 

Resolution 

Temporal 

Coverage 

Temporal 

Resolution 

MERRA: 

Rain rate, fractional snow 

cover, snow mass, snow 

depth, 

snow melt 

multi-layer soil moisture, ET 

Global 2/3°x1/2° 1979-present 6-hourly, Monthly 

GLDAS: 

Snow melt, snowfall rate, snow 

water equivalent, multi-layer 

soil moisture, ET 

 

Global 1°x1° 1979-present 

and 

1948- present (phase 

2) 

 

3-Hourly, Monthly 

NLDAS: 

Snow melt, snowfall rate, snow 

water equivalent, multi-layer 

soil moisture, ET 

North America 0.125°x0.125° 1979-present Hourly 

Source: NASA Remote Sensing Training 



Data Services 

• User friendly TRMM Online Visualization and Analysis System (TOVAS; URL: 
http://disc2.nascom.nasa.gov/Giovanni/tovas/);  

• Mirador (http://mirador.gsfc.nasa.gov/), a simplified interface for searching, 
browsing, and ordering Earth science data at GES DISC;  

• Simple Subset Wizard (http://disc.sci.gsfc.nasa.gov/SSW/ ) for data subsetting and 
format conversion;  

• Data via OPeNDAP (http://disc.sci.gsfc.nasa.gov/services/opendap/) that can be 
used for remote access to individual variables within datasets in a form usable by 
many tools, such as IDV, McIDAS-V, Panoply, Ferret and GrADS;  

• GrADS-DODS Data Server or GDS (http://disc2.nascom.nasa.gov/dods/);  
• The Open Geospatial Consortium (OGC) Web Map Service (WMS) 

(http://disc.sci.gsfc.nasa.gov/services/wxs_ogc.shtml) that allows the use of data 
and enables clients to build customized maps with data coming from a different 
network;  

• Providing NASA gridded hydrological data access through CUAHSI HIS (Consortium 
of Universities for the Advancement of Hydrologic Science, Inc. - Hydrologic 
Information Systems). 
 

http://disc2.nascom.nasa.gov/Giovanni/tovas/
http://mirador.gsfc.nasa.gov/
http://disc.sci.gsfc.nasa.gov/SSW/
http://disc.sci.gsfc.nasa.gov/services/opendap/
http://disc2.nascom.nasa.gov/dods/
http://disc.sci.gsfc.nasa.gov/services/wxs_ogc.shtml


Giovanni TOVAS 

• Easy to visualize and analyze precipitation 
data (area plot, time series, Hovemoller 
diagrams), without downloading data 

• Data output in several formats (binary, ascii, 
HDF, NetCDF, kmz, etc.) for further analysis 

 



• Near-real-time 

• Rainfall Archives 

• Ground Observation Archives 

• Other Ancillary Products 

 

Products in TOVAS 



TOVAS Landing Page 













TOVAS Functions: 
•Animation  

•Lat-Lon Area Plot, Time-averaged  

•Lat-Lon Plot, Difference Map  

•Latitude-Time Hovmöller Plot  

•Longitude-Time Hovmöller Plot  

•Correlation Plot  

•Cross-Map Plot (Latitude-Height)  

•Cross-Map Plot (Longitude-Height)  

•Cross-Map Plot (Time-Height)  

•Scatter Plot  

•Scatter Plot, Time-averaged  

•Time Series, Area-averaged  

•Time Series Difference  

•Time Series, Area Statistics  

 

 



Other Features: 

• Climatology  

•  Anomaly 

•  Fine tune graphic output 

•  Output in other formats (e.g., NetCDF) 

•  Google Earth KMZ file output 

•  FAQ and documentation 

•  Help desk 

 



2012 Midwest Droughts 



Hurricane Sandy 



Summary of Projects and Data 
Products at GES DISC 

http://mirador.gsfc.nasa.gov 



Summary of Projects and Data 
Products at GES DISC (Cont’) 



TRMM and Other Precipitation 
Products 



The Most Popular Products 



Simple Subset Wizard 







Additional Data Services 

• Data via OPeNDAP (http://disc.sci.gsfc.nasa.gov/services/opendap/) 
that can be used for remote access to individual variables within 
datasets in a form usable by many tools, such as IDV, McIDAS-V, 
Panoply, Ferret and GrADS;  

• GrADS-DODS Data Server or GDS 
(http://disc2.nascom.nasa.gov/dods/);  

• The Open Geospatial Consortium (OGC) Web Map Service (WMS) 
(http://disc.sci.gsfc.nasa.gov/services/wxs_ogc.shtml) that allows 
the use of data and enables clients to build customized maps with 
data coming from a different network;  

• Providing NASA gridded hydrological data access through CUAHSI 
HIS (Consortium of Universities for the Advancement of Hydrologic 
Science, Inc. - Hydrologic Information Systems). 
 

http://disc.sci.gsfc.nasa.gov/services/opendap/
http://disc2.nascom.nasa.gov/dods/
http://disc.sci.gsfc.nasa.gov/services/wxs_ogc.shtml


Inter-comparison of 
Rainfall Products 



Ongoing Work 

• Rainfall map for countries 

• Time series for countries 

• More services (i.e., anomaly, etc.) 



Hurricane Sandy 
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Precipitation Product Applications 

• USDA Crop Explorer 

• Current Conditions 

 



USDA Crop Explorer 







Current Conditions 



Hurricane Sandy 



Summary 

• Satellite based global precipitation products 
available for different application needs 

• Other ancillary data (hydrological data 
assimilation, Reanalysis) are available 

• Data services and online tools are available to 
support applications 



URLs: 

• Mirador: http://mirador.gsfc.nasa.gov/ 
• TOVAS: http://disc2.nascom.nasa.gov/Giovanni/tovas/ 
• Simple Subset Wizard: http://disc.sci.gsfc.nasa.gov/SSW/ 
• Crop Explorer: http://www.pecad.fas.usda.gov/cropexplorer/ 
• Current Conditions: 

http://disc.sci.gsfc.nasa.gov/agriculture/additional/tools/current_conditions.sh
tml 

• GES DISC: http://disc.sci.gsfc.nasa.gov/ 
• TRMM: http://trmm.gsfc.nasa.gov 
 

 
  Contact: Zhong.Liu@nasa.gov or gsfc-help-disc@lists.nasa.gov 
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